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柱富集水体中农药组分，以 10 mL 正己烷-乙酸乙酯（v:v，9:1）洗脱，浓缩后用
气相色谱进行测定的方法。方法的相对标准偏差（RSD）在 0.9%～5.3%之间（10 
ng/L，n=5），样品加标回收率除艾氏剂（30.8%）和 p,p'-DDE（56.2%）外，其
它各组分的回收率在 60.9%～113.3%之间，方法检出限（DL，3σ）为 0.20 ng/L～






























































Some high toxic organochlorine pesticides will esit in environment for quite long 
term because of the difficulty of degradation. Though pyrethroid pesticides are of low 
toxicity, some investigations have revealed that they seriously endanger aquatic 
organism. These pesticides will be rushed into estuarine and coastal seawater by 
means of rain and surface runoff, consequently destroy aquatic ecosystem. There are a 
few pubulication to deal with the accurate measurement of organochlorine and 
pyrethroid pesticides in high salinity of estuarine and coastal seawater. Method 
development for the determination of 20 organochlorine and pyrethroid pesticides in 
coastal and estuarine seawater is of significant and important in the study of 
environmental geochemistry and biogeochemistry. 
The thesis includes 4 parts: 
Charter Ι introduced the chemical properties and the hazard to aquatic ecosystem 
of organochlorine and pyrethroid pesticides, summarized pre-treatment techniques for 
organochlorine and pyrethroid pesticides determination in seawater. 
In Charter II, a method for the measurement of 20 organochlorine and pyrethroid 
pesticides in coastal and estuarine seawater by solid phase extraction (SPE)-gas 
chromatography (GC) was developed. The experimental conditions such as sorbent, 
eluant solvent, breakthrough volume, pH value and salinity of the seawater samples 
have been investigated. Pesticides were extracted and enriched by a mixed cartridge 
of C18 and -NH2 modified C18, eluted with mixture of hexane-ethyl acetate (v:v, 9:1), 
and then determined by gas chromatography with electron capture detector (ECD). 
The relative standard deviations (RSD) for developed method were 0.9%～5.3% (10 
ng/L, n=5). The recoveries for spiked seawater sample were 60.9%～113.3% with a 
exception of 30.8% for aldrin and 56.2% for p,p'-DDE. The detection limits (DL, 3σ) 















Charter III is the application of above developed method. It was successfully 
used to investigate the concentration, and distribution of organochlorine and 
pyrethroid pesticides in surface seawater of Quanzhou Bay.  
Charter IV, the conclusions of this work and prospects for further research were 
present in this part.  
The achievements of this work is that a method for measurement of 20 different 
polaritiy pesticides, organochlorine and pyrethroid pesticides, in coastal and estuarine 
seawater has been developed. The target pesticides can be extracted and enriched by 
laboratory-made solid phase extraction (SPE) cartridge and then detected by GC-ECD. 
Good precision and low detection limits for developed method provide a good tool for 
the marine environmental chemistry and biogeochemistry study. 
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LLE   ：Liquid Liquid Extraction 液液萃取 
LPME   ：Liquid Phase Microextraction 液相微萃取 
DLLME  ：Dispersive Liquid Liquid Microextraction 分散液液微萃取 
SPE   ：Solid Phase Extraction 固相萃取 
SPME   ：Solid Phase Microextraction 固相微萃取 
SBSE   ：Stir Bar Sorptive Extraction 搅拌棒吸附萃取 
GC-ECD  ：Gas Chromatography- electron capture detector  
气相色谱-电子捕获检测器 
GC-MS   ：Gas Chromatography-Mass Spectrometry 气相色谱-质谱 
IS    ：Internal Standard 内标物 
Su    ：Surrogate 替代物 
alpha-BHC  ：α-六六六 
gamma-BHC ：γ-六六六 
beta-BHC  ：β-六六六 
delta-BHC  ：δ-六六六 
aldrin   ：艾氏剂 
endosulfan  ：硫丹  
p,p'-DDE  ：对、对-滴滴依 
dieldrin   ：狄氏剂 
endrin   ：异狄氏剂 
o,p'-DDT  ：邻、对-滴滴涕 
p,p'-DDD  ：对、对-滴滴滴 
p,p'-DDT  ：对、对-滴滴涕 
bifenthrin  ：联苯菊酯 
fenpropathrin ：甲氰菊酯 















cyfluthrin  ：氟氯氰菊酯 
cypermethrin ：氯氰菊酯 
fluvalinate-tau：氟胺氰菊酯 
fenvalerate  ：氰戊菊酯 
deltamethrin  ：溴氰菊酯 
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